Fire is one of the most serious hazards, which causes many economic, social, ecological, and human damages every year in the world. Fire in forests and natural ecosystems destroys wood, regeneration, forest vegetation, as well as soil erosion and forest regeneration problems (due to the dryness of the weather and the weakness of the soil).
Introduction
The fire destroys a huge volume of wood and the elements in the forest in a short time. Dong et al. (2005) and … evaluating the extent of the affected zones is based on the principle that the response of the plants to fire is different in the NIR and MIR bands (Gigolo et al., 2003; Menzel, 1992; Kaufman, 2003) . These bands have many applications in detecting heat sources such as fires (Alavipanah, 2006) . To study the burned zones, it is necessary to determine the appropriate thresholds proportional to the studied area compared to the normal and long-term conditions of the region. 
Materials and Methods

Study Area
Golestan province is located in the southeastern part of Caspian Sea. The area of this province is 20387 square kilometer. This province is located 36°30 'to 38°08' northern latitude and 53°51 'and 56°22' eastern longitude. The southern parts of this province are mountainous and northern parts of it are desert area. The area of forests in this province is 451705 hectare that is 22 percent of province total area. Due to lower annual precipitation and proximity to arid regions in the eastern part of the country, Golestan province forests are more vulnerable to fire (Yadgarnezhad et al., 2017) . Geographical location of the study area is shown in Figure (1) . 
Fire behavior
With the onset of a surface fire, the fire gradually burns combustible materials around it and the surface is exposed to a circular fire. Nevertheless, the wind, which is an important factor, gradually makes it elliptical. The part of the oval that is facing the wind burns slowly and then quickly turns off (standing pole). In the opposite direction i.e. the opposite to the wind direction, the fire goes abruptly and its intensity increases, which is called the leading pole. Fire intensity is calculated in different ways:
1. The taken distance by fire in an hour.
2. The burned distance within one hour.
3. The length of the burned zone over a specified period.
Applied data
In this research, the MOD13Q1 data of MODIS satellite were used in 2000-2015. NDVI and NDMI indicators were applied to the images. Also, the information of the burned zones in 2000-2015 has also been used. The fire extent in the studied points was used by the fieldwork to assess the accuracy. Given that the Terra and Aqua satellites images of MODIS satellite are available every 8 days, the fires have been monitored, which have MOD13Q1 or MID13Q1 images on the day after the fire. Figure 2 ; The first step is to provide forest map and fire points.
The burned zone discovery algorithm
The fire data in 2013-14 were applied to extract the fire pixels and 18 fires with an area exceeding one hectare have been identified (Table 1) . Then, the MOD13q1 and MIDI13Q1 data of MODIS satellite in RED, NIR, and MIR bands, and NDVI and NDMI vegetation indices have been used. The behavior of pixels around the fire source location was investigated and analyzed against its long-term mean. Then, the threshold of the numerical value reduction of indicators has been selected. In Table ( 2), the damaged and undamaged zones around the fire have been separated.
The mean index of NDMI was better able to determine burned zones with the highest reduction rate as much as 1.856. Therefore, it had been applied to determine the extent of burned zones.
Discussion
Due to the high volume of information, one of the fires that occurred in 10/DES/2013 on coordinates Y:
4115422.55 and X : 373414.78 is briefly explained. The extent of this fire was estimated during fieldwork as much as 199.84 hectars Then, NDVI and NDMI indicators were created on the day after the fire and the behavior of pixels around the fire source was investigated. Then, they were compared with their 15-year long-term mean images of the fire location. 
Results
The area error rate estimated by the NDMI index was measured regarding the field sampling and the results were provided in Table 2 . As specified, the analysis of the extent of the fires detected by the NDMI index is 4.86% error and 95.15% precision relative to the field intensity. 
Conclusion and Recommendations
In this research, the extent of burned zones was obtained using the data of the 15-year time series, along with field sampling and using maps after the occurrence of fire. Compared to similar types of research, in this study, the successive data of several years have bead used to assess the normal conditions of the area to ensure the accuracy of results and less bias. Due to the difficulty of fieldwork and sampling, the applied data in this research was completely dependent on remote sensing science to assess the potential of remote sensing in this field. The thresholds of the fires occurred in different seasons have been evaluated in order to assess the comprehensiveness of this model in all conditions. Generally, it can be said that the detection of burned zones is more accurate by using of vegetation indicators in NIR and MIR bands. The NDVI indicator using NIR band is more cautious about showing burned zones. It is recommended to use the combination of the obtained images and with higher spatial resolution images to increase the precision of the results.
